Supplementary Figure 2.
CoA binding mode of CaTHL. The residues involved in hydrogen bond formations with CoA are shown as a stick model. His156, Gln183, His218, Arg220 and Ser223 residues of one polypeptide are shown as magentas color, and Arg133 residue of another polypeptide is as green color. Water molecules involved in the stabilization of CoA are shown by black spheres. The hydrogen bond interactions are indicated by red dotted lines.
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Supplementary Figure 3 . Determination of the redox potential of the disulfide in CaTHL. The relative amount of reduced CaTHL was measured at 303 nm. Oxidized CaTHL (1 mg ml -1 ) was incubated for 2 min in 100 mM HEPES (pH 7.0) containing 120 mM acetyl-CoA, 300 mM CoA and different concentrations of glutathione disulfide (GSSG; 1000 to 0 mM) and glutathione (GSH; 0 to 1000 mM), generating ambient redox potentials of -200 to -320 mV. The solid line represents the best fit with the midpoint potential value of -269.54 mV (n=2). 2 , subject to l ≤ r ≤ u, where A is the stoichiometric matrix, r is the flux vector, and x is the vector determining the accumulation of metabolite. The vectors l and u constrain the lower and upper limits of r, respectively. W is a diagonal weighting matrix. For species existing only in the intracellular space, the weighting factor determines the scale of accumulation level. For measured extracellular species, the entries of W are the standard deviations of measurement. , and 18 h (c and f), which are presenting acidogenic, early solventogenic, and solventogenic phases, respectively (see Supplementary Figure 7 for fermentation profiles). Spots indicated by red circle, yellow square, and green triangle are presenting CoA transferase, thiolase, and butyrate kinase, respectively.
Supplementary Figure 9.
Activity recovery test of CaTHL V77Q/N153Y/A286K mutant . To investigate how CaTHL mutant senses an oxidative environment, and confirm no disulfide bond is formed in the CaTHL mutant under oxidized condition, the mutant protein was treated with various concentrations of H 2 O 2 and the thiolase activities were measured. We then added 10 mM DTT to switch the environment to a reduced state, and the thiolase activities were measured. Unlike the wild-type CaTHL in which over 80% of activity was recovered from the reaction mixture that was treated with even 500 mM H 2 O 2 , almost no activities were recovered from the mutant that was treated with more than 400 mM H 2 O 2 . The results indicate that the CaTHL V77Q/N153Y/A286K mutant do not form a disulfide bond even under the oxidation condition, and the regulatory mechanism of the mutant protein is switched from the redox-switch modulation to the non-redox switch modulation. Name Primer THL_F 5'-ATATCTGCAGATGAAAGAAGTTGTAATAGC-3' THL_R 5'-ATATCCCGGGATTCAATTTACGCCTAGTAC-3' THL/N153Y_F
5'-TATGATTACCACATGGGAAT-3' THL/N153Y_R
5'-AAATGCATCCCACAATCCGT-3' THL/A286K_F
5'-AAAATAATGGGATATGGACC-3' THL/A286K_R
5'-TGGGTCAACTCCTGCTGAAC-3' THL/V77Q_F
5'-GAAATTCCAGCTATGACTAT-3' THL/V77Q_R
5'-TTGTGGTAATCCTGCTTTAAA-3'
